l Introduction
The increasing importance of ultrasound in obstetrical practice requires a sound knowledge of the technique and of the reproducibility and accuracy of the measurements. In most obstetrical clinics, scanning are not always performed by the same technician and therefore the lack of Information about the errors in measurement of the different observers or of one observer may lead to inaccurate procedures. In this paper, the errors made by one observer in two consecutive scannings (intra-observer errors) and the differences among observers are determined, äs well äs the accuracy of the echograph for measuring fetal structures.
Material and methods
The study population was 14 women at term pregnancy in whom labor had not started and with intact membranes. Elective cesarean section had been indicated in all cases. The equipment used for the different fetal measurements was an ADR ultrasound B scan real-
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At each scanning the following parameters were determined: Fetal biparietal diameter (BPD) from outer edge to outer edge; the antero-posterior-abdominal diameter at the ductus venosus of ARANCIO. Both measurements were performed by real-time and using freeze-frame. Furthermore, photographs were taken in which biparietal and abdominal diameters were determined using a VERNIER caliper and the fetal cranial and abdominal perimeters by means of a curvimeter. Two observers (one more experienced and the other with three months training) carried out the scannings by alternative consecutive tums. A third observer (a pediatrician) measured the biparietal and abdominal (navel-spine) diameter with steel calipers in the newborns. The cranial perimeters were measured with a flexible and x 'inextensible meter.
Each observer performed all the measurements twice by himself ignoring the results of the other observers until the study was finished. The maximum time elapsing between the echographic measurements and Cesarean section was 12 hours, and between birth and neonatal measurements, 6 hours. The averages and Standard deviation of the differences (d, SD) among the measurements of the different observers were determined äs well äs the average and Standard deviation of the differences (d, SD) of intra-observer measurements. The STUDENT "t" test for dependent samples, with a significance level of p < 0.05, was used to compare the results.
Results

l Intra-observer comparisons
In most scannings, the echography expert was more accurate in bis measurements than the technician who had 3 months training. This was inferred from a smaller scattering of the measurements (Standard deviation No significant differences were found in the measurements of the abdominal diameters made by each observer using different techniques. However, the important variations in these measurements should be pointed out since, äs it is well known, these may change due to fetal respiratory movements and to involuntary compression with the transducer. Regarding biparietal diameter, comparing the frozen image measurement against that obtained with real-time, a significant difference was found in those performed by the experienced observer. The tendency is tq^ give larger measurements to the frozen image (d -0.59 mm), which may be due to hazing in the contours of the image produced when the freeze-frame is used. This small difference is only spotted by the experienced observer. When the measurements of the frozen, image are compared against that taken from photographs, a systematic tendency to make larger measurements in these last ones was observed for both technicians. Although these differences are significant, it should be noted that the error is 2 to 3%. These differences could be due to the aberration of the curvature of the camera lens, especially in its peripheiy, which was the part where the pictures were taken. When comparing the measurements obtained in newborn infants (Fig. 5 ) no significant differences were found in the cranial and abdominal perimeters or in the biparietal diameter. There were significant differences in the abdominal diameter. These values are not very reliable due to the technical difficulties observed in the measurement of the abdominal diameter.
Comparisons among observers
No significant differences were found by comparing the echographic measurements made by the ultrasound expert with those taken by the less experienced technician (Fig. 6 ). This finding may indicate that both observers make the same measurements. The echographic measurements by each observer are compared against neonatal measurements in Fig. 7 . The significant difference found by both echographists in the cranial perimeter, with relation to the direct measurement of the neonate may be due to the fact that on the photograph the fetal bone perimeter is determined, and in the measurement of the neonate, the width of the scalp is added. This fact coincides with the smaller perimeter systematically determined by both echo graphists (d = -10.96 mm and cT = -16 mm). If one adds the width of the scalp, 1.2 mm in infants of more than 2,000g according to WlLLOCKS, to the echographically determined perimeter, the differences would be reduced by approximately 8 mm. Concerning BPD no differences were found, since the thickness of the scalp plays a role only in two parts and not over the whole perimeter, äs with the cranial circümferences. Besides, on measuring the neonate's BPD with the steel caliper, a slight compression is exerted, which would reduce the influence of the soft tissues. Regarding the abdominal diameter and perimeter, the differences found may be accounted for by modifications in these measurements due to environmental changes after birth. It is well known that the abdominal perimeter assessed by echography in normally growing fetuses [2] is usually greater than the cranial perimeter. On the other hand, in neoüates born at term and with normal weight for their gestational age, the cranial perimeter is greater than the abdominal perimeter. 
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It may, therefore, be concluded that the abdominal diameter and perimeter should not be used to determine ultrasound accuracy.
Discussion
When comparing the first and second measurements of each observer, a Standard deviation of the differences for BPD was estimated: 0,85 and 0.71 mm for the expert in ultrasound, and 0.77 and 1.36mm for the training physician with frozen Image and realtime image respectively (Fig. 1) . This variability is similar to that found by POLL [6] (SD = 0.76 mm) and COOPERBERG et al [3] (SD = 0.77 mm), and somewhat smaller than that found by DOCKER et al [4] . On the other hand, HUGHEY et al [5] states that when scanning is performed with medium gain (width of skull table: 3-5 mm) and measuring from outer edge to outer edge of the fetal head, the SD is 0.517mm. Using the same technique, we have found a slightly greater scattering of the measurements. It should be noted that this intra-observer variability accounts for only 2% of the BPD value. When BPD measurements were compared among observers, no significant differences were found, this has also been reported by DOCKER et al [4] when both observers used a real-time B scan. Regarding the comparison between the fetal and neonatal measurements of BPD, no significant differences were found. These results support those found by HUGHEY et al [5] and CAMP-BELL [1], who, in 1968, using an A scan and B static scan apparatus, found and average error between the neonatal and ultrasonic measurements of 0.8mm (SD 1.10mm). These measurements are slightly smaller than the ones reported here (d = 0.13mm; SD = 2.08mm) (Fig. 7) , probably due to the different equipment used. In view of these results, it may be concluded that the real-time apparatuses measure accurately, both when used by expert observers and when used by physicians with a three month training.
Summaiy
The biparietal and abdominal diameters and cranial and abdominal perimeters of 14 fetuses were measured a few hours before termination of pregnancy by electiye cesarean section. The same measurements were made in the newborns. Each observer performed these measurements twice, ignoring the results of the other observers until the study was completed. The scannings were performed with a real-time ultrasound equipment, by an ultrasound expert and by a technician with three months training.
The average values and Standard deviation of the differences (d, SD) of the measurements among observers and intra-observers, were established. The "t" test for dependent samples was used to compare the results; the significant level was p < 0.05. No significant differences were found between the first and second measurements of each observer (Figs. l, 2, 3) , nor when ultrasound measurements obtained by the expert were compared with those performed by the technician with three months training (Fig. 6) . When different techniques were used (Fig. 4) both observers showed a definite tendency to make larger measurements on the photograph. Regarding biparietal diameter, when comparing the frozen image measurement with real-time scanning, a significant difference was found in those performed by the more experienced observer, probably due to hazing of the contours when the freezeframe is used. When comparing the first and second measurement in the newborns (Fig. 5) , no significant differences were found in the abdominal and cranial perimeters, nor in biparietal diameter. In Fig. 7 , the ultrasound measurements of each observer are compared with neonatal measurements. No significant differences were found in the biparietal diameter. Regarding cranial perimeter, both echographists made smaller measurements than the pediatrician. This could be explained by the fact that in the photograph obtained by ultrasound the bone perimeter of the fetus is determined, whereas in the newborn the thickness of the scalp is added. The abdominal diameter and perimeter are markedly different in the fetus and neonate, due to environmental changes occurring after birth.
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